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DETAILED ACTION 

Election/Restrictions 

1 . Claims 9 and 1 0 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b) as being drawn to a nonelected Species II, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on June 25, 2007. 

2. Applicant's election without traverse of Species I in the reply filed on June 25, 
2007 is acknowledged. 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-7 and 1 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kasai (US Pub. 2003/0030602) in view of Fruehauf (US Pub. 2004/0100430). 

As to claim 1 , Kasai discloses a current supply circuit providing an output current 
corresponding to digital data of n bits (wherein n is an integer not less than 2), 
comprising: 

a current driving device (fig. 4(214), driving transistor, page 3, [0067]); 
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a current output node (fig. 4, page 3, [0064]) electrically connected to a first 
power supply node (fig. 4, page 3, [0064], Vdd) via said current driving device during 
current supply; 

a current control circuit (fig. 1, 4(210), page 4, [0074] - 0075]) provided between 
a second power supply node (fig. 4, page 3, [0065], ground voltage) and said current 
output node (fig. 4, page 3, [0064]) and receiving digital data corresponding to the digital 
data (fig. 4, page 3, [0068]), for controlling current flowing in a current path including 
said current output node (fig. 4, page 3, [0064]), between the first power supply (fig. 4, 
page 3, [0064], Vdd) and second power supply (fig. 4, page 3, [0065], ground voltage) 
nodes during the current supply. 

Kasai does not explicitly teach a voltage regulating circuit to force a change in 
voltage on current output node based on the digital data. 

Fruehauf teaches a voltage regulating circuit for an active matrix driving circuit. 

Therefore, it would have been obvious to one skill in the art at the time of 
invention was made to incorporate Fruehauf s voltage regulating circuit into Kasai's 
display device to design a current supply circuit for a display device in order to regulate 
the voltage on current node based on the digital data. 

As to claim 2, Kasai teaches a current supply circuit wherein current driving 
device includes a field effect transistor (fig. 4(214), driving transistor, page 3, [0067]) 
having a source and a drain electrically connected to the first power supply node (fig. 4, 
page 3, [0064], Vdd) and said current output node (fig. 4, page 3, [0064]), respectively, 
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and a gate, and the gate and drain of said field effect transistor are electrically 
connected during the current supply. 

As to claim 3, Kasai teaches a current supply circuit wherein, during the current 
supply, the voltage on current output node (fig. 4, page 3, [0064]) settles to a certain 
voltage corresponding to a level of the output current depending on characteristics of 
current driving device (fig. 4(214), driving transistor, page 3, [0067]). 

Kasai does not teach a voltage regulating circuit and steady state voltage on 
current output node. 

Fruehauf teaches a voltage regulating circuit for an active matrix driving circuit. 

Therefore, it would have been obvious to one skill in the art at the time of 
invention was made to incorporate Fruehauf s voltage regulating circuit into Kasai's 
display device to design a current supply circuit for a display device in order to regulate 
the voltage on current output node closer to the steady voltage depending on the digital 
data. 

As to claim 4, Kasai discloses a precharge circuit (fig. 18, page 8, [01 18]) 
precharging, prior to supply of the output current, current output node to a 
predetermined voltage; 

Kasai does not teach a current supply circuit with a voltage regulating circuit. 

Fruehauf teaches a voltage regulating circuit for an active matrix driving circuit. 
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Therefore, it would have been obvious to one skill in the art at the time of 
invention was made to incorporate Fruehauf s voltage regulating circuit into Kasai's 
display device to design a current supply circuit for a display device where a precharge 
regulating circuit exchanging electric charge corresponding to the digital data with 
current output node. 

As to claim 5, Kasai teaches a current supply circuit wherein said precharge 
regulating circuit (fig. 18, page 8, [0118]) includes n regulating units corresponding to 
the respective n bits of the digital data, and said n regulating units include: 

n respective capacitors (fig. 1 , 4(230), page 3, [0064]) charged by respective first 
to n-th voltages prior to the supply of the output current; 

and n respective switching devices (fig. 1 , 6(41 ), page 4, [0076]) provided 
between said n respective capacitors and said current output node, and each of said n 
switches turns on or off depending on one corresponding bit of the digital data during 
the current supply. 

As to claim 6, Kasai discloses a current supply circuit wherein, during the current 
supply, the voltage on said current output node settles to a constant voltage (page 8, 
[01 18], Vp) corresponding to a level of the output current depending on characteristics 
of said current driving device, 

and the predetermined voltage (page 8, [01 18]) the first to n-th voltages (fig. 18), 
and capacitances of said n capacitors (fig. 1 , 4(230), page 3, [0064]) are designed, for 
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each of at least one of the combinations of the n bits of the digital data, based on 
conservation of charge that reflects the constant voltage between before and after at 
least one of said n switching devices (fig. 1, 6(41), page 4, [0076]), corresponding to the 
n bits, is turned on. 

As to claim 7, Kasai teaches a current supply circuit wherein said current control 
circuit includes n constant-current supplies (fig. 1, 4, page 4, [0071]) corresponding to 
the respective n bits of the digital data and connected in parallel to said current output 
node, 

and said n constant-current supplies (fig. 1, 4, page 4, [0071]) generate, 
corresponding to the n respective bits (fig. 1), first to n-th currents between the second 
power supply node and said current output node. 

As to claim 1 1 , A display device producing a gray-scale display corresponding to 
image data of n bits (wherein n is an integer not less than 2), comprising: 

a current supply circuit (fig. 1 , 4(210), page 4, [0074] - 0075]) for supplying a 
display current corresponding to the image data; 

a plurality of pixel circuits (fig. 1, 4, page 3, [0059]), each pixel circuit (fig.4) 
including a current-driven light-emitting device (fig. Fig. 4(220), page 3, [0061]) 
providing a brightness corresponding to a supplied current and a pixel driving circuit for 
supplying said current-driven light-emitting device (fig. Fig. 4(220), page 3, [0061]) with 
a current corresponding to the display current; 
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and a current data line (fig. 1, [0061]) for conveying the display current, which is 
provided by said current supply circuit, to said plurality of pixel circuits (fig. 1 , 4, page 3, 
[0059]), 

wherein said pixel driving circuit has a current driving device (fig. 4(214), driving 
transistor, page 3, [0067]) connected between said current data line and a first power 
supply node (fig. 4, page 3, [0064], Vdd) during a predetermined period (page 3, [0061]) 
in which the display current is conveyed thereto, and supplies said current-driven light- 
emitting device (fig. Fig. 4(220), page 3, [0061]) with a current corresponding to the 
display current conveyed during the predetermined period (page 3, [0061]), 

a current control circuit (fig. 1, 4(210), page 4, [0074] - 0075]) provided between 
a second power supply node (fig. 4, page 3, [0065], ground voltage) and said current 
output node (fig. 4, page 3, [0064]) and receiving digital data corresponding to the digital 
data (fig. 4, page 3, [0068]), for controlling current flowing in a current path including 
said current output node (fig. 4, page 3, [0064]), between the first power supply (fig. 4, 
page 3, [0064], Vdd) and second power supply (fig. 4, page 3, [0065], ground voltage) 
nodes during the current supply. 

Kasai does not explicitly teach a voltage regulating circuit to force a change in 
voltage on current output node based on the digital data. 

Fruehauf teaches a voltage regulating circuit for an active matrix driving circuit. 

Therefore, it would have been obvious to one skill in the art at the time of 
invention was made to incorporate Fruehauf s voltage regulating circuit into Kasai's 
display device to design a current supply circuit for a display device in order to regulate 
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the voltage on current node based on the digital data. 

As to claim 12, Kasai teaches a display device wherein current control circuit (fig. 
1, 4(210), page 4, [0074] - 0075], [0077]) includes n constant-current supplies (fig. 18, 
[0071], [0077]) corresponding to the n respective bits of the image data and connected 
in parallel to current data line, 

and said n constant-current supplies (fig. 18, [0071], [0077]) generate first to n-th 
currents on said current data line based on the n respective bits. 

As to claim 13, Kasai teaches a current supply circuit wherein, during the current 
supply, the voltage on current output node (fig. 4, page 3, [0064]) settles to a certain 
voltage corresponding to a level of the output current depending on characteristics of 
current driving device (fig. 4(214), driving transistor, page 3, [0067]). 

Kasai also discloses a precharge circuit (fig. 18, [01 18]) precharging, prior to 
supply of the output current, current output node to a predetermined voltage. 

Kasai does not explicitly teach a current supply circuit including a voltage 
regulating circuit and steady state voltage on current output node. 

Fruehauf teaches a voltage regulating circuit for an active matrix driving circuit. 

Therefore, it would have been obvious to one skill in the art at the time of 
invention was made to incorporate Fruehauf s voltage regulating circuit into Kasai's 
display device to design a current supply circuit for a display device in order to regulate 
the voltage on current output node closer to the steady voltage depending on the digital 
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Claim 14 is rejected the same as claim 5. 

6. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kasai (US 
Pub. 2003/0030602) in view of Fruehauf (US Pub. 2004/0100430) and in further view of 
Koyama et al. (US Pub. 2002/0024054). 

As to claim 8, Kasai (as modified by Fruehauf) teaches a current supply circuit. 

Kasai (as modified by Fruehauf) does not explicitly teach that the first n-th 
currents are set in gradations in a power of 2 corresponding to a predetermined 
weighting of the n bits of the digital data. 

Koyama et al. teaches an n-bit display device where a display period divided into 
n periods, and the length ration of each period is set to powers of 2 (page 5, [0066]). 

Therefore, it would have been obvious to one skill in the art at the time of 
invention was made to combine the electronic device of Koyama et al. with the current 
supply circuit of Kasai (as modified by Fruehauf) to make a current supply circuit with 
gradations with power of two. 
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Conclusion 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Afroza Y. Chowdhury whose telephone number is 571- 
270-1543. The examiner can normally be reached on 7:30-5:00 EST, 5/4/9. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amare Mengistu can be reached on 571-272-7674. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

AC 7/3/2007 




